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ROBUST  POWER  OF  TRANSTHORACIC  ECHO 

•  Left  Heart 

•  Right  heart 

•  LV  /  LA  size 

•  Size  and  function 

•  Systolic 

•  RV  VALVES 

•  Diastolic 

•  Pulmonary  hypertension 

•  Ischemic  disease 

•  Aorta 

•  Valves 

•  Root  &  proximal  ascending 

•  Stenosis 

•  Aortic  arch 

•  Regurgitation 

•  Prosthetic 

•  Congenital 

•  Septal  defects  /  PFO 

•  Masses 

•  AV  Canal  &  varients 

•  Endocarditis 

•  Tetralogy  of  Fallot 

•  Thrombus 

•  TGA 

•  Tumors 

•  Baffles  and  Shunts 

FAILURE  OF  TRANSTHORACIC  ECHO 


Poor  Transmission 

•  Pulmonary  disease 

•  Obesity  /  Extreme  Underweight 

Poor  Resolution 

•  Structures  <3  mm 

Poor  Visualization 

•  Left  atrial  appendage 

•  PV  MORPHOLOGY 

•  Complete  aortic  evaluation 

Procedure  Guidance 

•  ASD  CLOSURE,  PVL  CLOSURE 

•  Transcath  valves,  repairs,  LAA  occluders 
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WE  REVERE  THE  HOLY  TEE  MANUSC  RIPT 


ASE  GUIDELINES  AND  STANDARDS 


Guidelines  for  Performing  a  Comprehensive 
Transesophageal  Echocardiographic  Examination: 
Recommendations  from  the  American  Society  of 
Echocardiography  and  the  Society  of  Cardiovascular 

Anesthesiologists 


Rebecca  T.  Hahn,  MD,  EASE,  Chair,  Theodore  Abraham,  MD,  EASE,  Mark  S.  Adams,  ROC'S,  EASE, 
Charles  J.  Bruce,  MD,  EASE,  Kathryn  E.  Glas,  MD,  MBA,  EASE,  Roberto  M.  Lang,  MD,  EASE, 

Scott  T.  Reeves,  MD,  MBA,  EASE^,  lack  S.  Shane  wise,  MD,  EASE,  Samuel  C.  Siu,  MD,  EASE, 

William  Stewart,  MD,  EASE,  and  Michael  H.  Picard,  MD,  EASE,  Neiv  York ,  New  York;  Baltimore,  Maryland; 
Boston ,  Massachusetts;  Rochester ,  Minnesota;  Atlanta ,  Ceorjjta;  Chieajjo ,  Illinois;  Charleston ,  South  Carolina;  London , 

Ontario,  Canada;  Cleveland ,  Ohio 


J  Am  Soc  Echocardiogr  (2013)  26:21-64 
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INDIC  AHONS  FOR1EE 

General 

•  TTE  NON-DX,  FINDINGS  CRITICAL 

•  Ventilated  patients 

•  Body  habitus  limitations 

•  Chest  wall  injury  /  incision 

•  Left  Atrial  Appendage 

•  Thoracic  Aorta 

•  Small  structures  (<3mm) 

•  Far-Field  TTE  structures 

•  Prosthetic  valves 

•  Abscesses 


Specialized 

•  Critically  III 

•  Emergency  diagnosis 

•  Hemodynamic  monitoring 

•  Procedure  guidance 

•  Septal  closure 

•  Transcatheter  valves  /  plugs 

•  Valvuloplasty 

•  LA  APPENDAGE  OCCLUDE 

•  Intraoperative 

•  Cardiac  (valves,  risky  cabg) 

•  Noncardiac 

Adapted  from:  Hahn  RT,  eta  I.  J  ASE  (2013)  26:921-64 


POlEISmALCOMPUC AHONS-  PASSING  PROBE 


•  Oral 

•  Lip  trauma,  tooth  damage/loss 

•  Pharyngeal 

•  Laceration,  Hematoma,  Perforation 

•  Laryngospasm 

•  Vocal  cord  trauma,  tracheal  intubation 

•  Esophageal 

•  Perforation,  Laceration,  Diverticulum 

•  Gastric 


•  Laceration,  Perforation 


HilberathJN,  etal.  JASE{ 2010)  23:1115-1127 
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F01EN11AL  COMPLICATIONS-  2 

•  Aspiration 

•  Chemical,  bacterial  (pneumonia) 

•  Sedation-related 

•  Hypoxemia,  hypercapnia,  airway  obstruction 

•  Thermal 

•  Esophageal  /  Gastric  Burn  (incl.  bleeding,  perforation) 

•  Watch  the  temperature!!  FREEZE  early 

•  Pressure-related 

•  Over-flexion,  especially  with  probe  retraction 

•  Leave  in  “Neutral”  in  transgastric 

HilberathJN,  etal.  JASE{ 2010)  23:1115-1127 


COMPUCAHONS 


Complication 

Frequency 

Overall  Complication  Rate 

0.18  -  2.8% 

Mortality 

<0.01  -  0.02% 

Major  Bleeding 

<0.01% 

Bronchospasm 

0.06  -  0.07% 

Dysphagia 

1.8% 

Hoarseness 

12% 

Lip  Injury 

13% 

Condensed  from:  Hahn  et al.  JASE(2013)  26:921-64 
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ABSOLUTE  CONTRAINDICATIONS 

•  Esophageal  Pathology 

•  Active  /  Recent  Gl  bleeding 

•  Stricture 

•  Hematemesis,  melena 

•  Diverticulum 

•  Recent  drop  in  hemoglobin 

•  Mallory-Weiss  tear 

•  Scleroderma 

•  Tumor 

•  Trauma 

•  Recent  Gl  surgery 

•  Esophagectomy 

•  Bariatric  procedure 

•  Esophagogastrectomy 

•  Known  Perforation 

•  Esophagus 

•  Stomach 

•  Recent  Oropharyngeal 

surgery 

RELATIVE  CO ISTIRAINDICATIO NS 

•  Dysphagia 

•  Hematologic  abnormalities 

•  Lesser  UGI  disease 

•  Esophagitis,  peptic  ulcer 

•  Coagulopathy 

•  Thrombocytopenia 

•  Varices 

•  Oropharyngeal  abnorm. 

•  Barrett’s  esophagus 

•  Mallampati  score 

•  Distant  Gl  surgery 

•  Loose  teeth,  prostheses 

•  Treated  strictures 

•  Unstable  respiratory  status 

•  Cervical  abnormalities 

•  Atlanto-axial  joint  disease 

•  Severe  cervical  arthritis 
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APPRO  PRIATE  USE  C  RffERIA 

^TEE  WHEN  A  HIGH  LIKELIHOOD  OF  NON-DIAGNOSTIC  TTE 

s  Re-evaluation  of  prior  TEE  finding  when  management  may  change 
^Guidance  during  non-coronary  cardiac  interventions 
v' Suspected  acute  aortic  pathology 

v'  Evaluation  of  valve  structure  and  function  in  planning  for 
intervention  or  surgery 

v'  Diagnose  endocarditis  with  moderate-high  pretest  probability 
v'  Evaluate  for  cardiac  source  of  embolus  without  a  non-cardiac 

SOURCE 

v'  Facilitate  decision  making  regarding  anticoagulation, 

CARDIOVERSION  OR  ABLATION  IN  AF 

Douglasetal.  2011AUC  Echocardiography.  J ASE 2011;24:229-67 


APPRO  PRIATE  USE  C  RffERIA 

❖  Routine  use  of  TEE  when  TTE  is  diagnostic 

❖  Re-evaluation  of  prior  TEE  finding  when  no  change  in  therapy  is 

ANTICIPATED 

❖  Routine  evaluation  of  pulmonary  veins  in  asymptomatic  patient 

POST  PVI 

❖  Diagnose  infective  endocarditis  in  low  pretest  probability  patients 

❖  Evaluation  for  cardiac  source  of  embolus  in  a  patient  with  a 

KNOWN  CARDIAC  SOURCE 

❖  Evaluation  of  a  patient  with  AF  when  decision  has  been  made  to 

ANTICOAGULATE  AND  CARDIOVERSION  IS  NOT  PLANNED 

Douglasetal.  2011AUC  Echocardiography.  J  ASE  2011;24:229-67 
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PATIENT  PREPARATION 

•  NPO  FOR  6  HOURS  PRIOR  TO  STUDY 

•  Minimal  clear  liquids  acceptable 

•  Peripheral  IV  access 

•  Risk  strat  -  anesthesia  complications 

•  Mallampati,  ASA  physical  status 

•  Airway  equipment 

•  Bite  block,  02  source,  suction  devices 

•  BP,  HR,  Sd02,  RR  MONITORING 


CLASS  I 

Complete 
Y^ualrzacion  of 
flln:  i&fc  pi  I  ltd 


Airway  Obstruction  Risk 


The  Mallampati  Score 


CLASS  II 

Complete 
vlwj  JtuitWl 
!:■[  dvr  ijvuli 


CLASS  III 

VisiKiIlzitloni 
oF  only  the 

Sate  -of  [Ivr  i:.vu  .i 


CLASS  IV 

'Soft  polite 
ix  not 
visible  j.l  ill 


ACLS  SUPPORT  EQUIPMENT  /  CERTIFIED  STAFF  MEMBER 


MODERATE  CONSC IOUS  SEDATION 

■  Topical  Anesthesia 

■  BENZOCAINE,  CETACAINE  OR  VISCOUS  LIDOCAINE 

■  Methemoglobinemia  risk  (benzocaine)  0.07%  -  0.12% 

■  Conscious  Sedation 

■  Small,  incremental  doses  of  short  acting  benzodiazepines 

■  Adjunctive  opioids  for  synergistic  effect 

■  Propofol  (typically  administered  by  anesthesia) 
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UVEA  UFEOFMODERAHON!! 


Minimal 

Anxiolysis 

11  IfGshsII  slHilisall 

Conscious 

Sedation 

Deep 

Analgesia 

General 

Anesthesia 

Responsiveness 

Normal 
response  to 
verbal 
stimulation 

Purposeful 
response  to 
verbal  ortactile 
stimulation 

Purposeful 
response  to 
painful 
stimulation 

Una  reusable, 
even  with 
painful  stimulus 

Airway 

Unaffected 

No  intervention 

Intervention 
may  be 
required 

Intervention 
often  required 
(Intubation) 

Spontaneous 

Ventilation 

Unaffected 

Adequate 

May  be 
inadequate 

Frequently 

inadequate 

CV  Function 

Unaffected 

Usua  lly 
Maintained 

Usua  lly 
Maintainted 

May  be 
impaired 

"Continuum  of  Depth  of  Sedation:  Definition  of  Anesthesia  and  Levels  of  Sedation" 

Am  Soc  Anesthesiol  (2014) 


SPECIALCONDIHONS 

■  ICU  Ventilated  Patient 

■  Topical  anesthesia,  bite  block 

■  Varying  degrees  of  sedatives  already  onboard 

■  Careful  insertion  to  avoid  endotracheal  tube  dislodgement 

■  Naso-  /  Oro-Gastric  tube  removal  or  re-checking 

■  Operating  Room 

■  Patient  supine  for  surgery,  bite  block  after  insertion 

■  TEE  PROBE  INSERTED  from  head  of  bed 

■  Mandible  lift  can  facilitate  esophageal  intubation 
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OMNIPLANE 
TEE  CONTROL 


Lo  SS,  et  al.  in  Reich  DL,  "Perioperative  Transesophageal  Echocardiography"  (2014)  p  2-13 


ESOPHAGEAL  AND  GASTRIC  IMAGING  PLANES 


Upper 

Esophageal  (UE) 


Mid  Esophageal 
(ME) 


Transgastric 

(TG) 


Deep 

Transgastric 

(DTG) 


2013  ASE  TEE  Guidelines 

OUTLINE  28  “VIEWS”  FOR  A 
COMPLETE  TEE 

•  Be  as  thorough  as  possible 

•  Let  CLINICAL  INDICATION  BE 
YOUR  GUIDE 

•  Stick  to  a  “Routine” 

Cardiac  rotation,  twisting 

OR  OTHER  DEVIATION  ALTER 
THE  “STANDARD”  PLANE 

Hahn  eta I.J ASE (2013)  26:921-64 
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ESOPHAGEAL  VIEWS: 


Imaging 

3D  Model 

2D  TEE 

Acquisition 

Structures 

Plane 

Image 

Protocol 

Imaged 

Midesophageal  Views 


1.  ME  5-ChamtXH 


4  ME  2  tlMintof 


Transducer  Angle: 

-0-10° 

Level:  Mid-esophageal 
Maneuver  (from  prior 
image):  NA 


Transducer  Angle: 

-0-10P 

Level:  Mid-esophageal 
Maneuver  (from  prior 
image):  Advance  ± 
Retroflex 

Transducer  Angle: 

-  50  -  70P 

Level:  Mid-esophageal 
Maneuver  (from  prior 
image):  NA 


Transducer  Angle: 

-80-100° 

Level:  Mid-esophageal 
Maneuver  (from  prior 
image):  NA 


Aortic  valve 
LVOT 

Left  atrium/Right  atrium 
Left  ventricle/Right 
ventricle/IVS 
Mitral  valve  (A^-P.) 
Tricuspid  valve 

Left  atrium/Right  atrium 
IAS 

Left  ventncle/Right 
ventricle/IVS 
Mitral  valve  (AA* 

P2P,) 

Tncuspid  valve 

Left  atnum 
Coronary  Sinus 
Left  ventricle 

Mitral  Valve  (P,-  AAA, 

•P,) 

Papillary  muscles 
Chordae  tendinae 

Left  atrium 
Coronary  sinus 
Left  atrial  appendage 
Left  ventricle 
Mitral  valve  (P,- 

aaA) 


Hahn  eta I.JASE (2013)  26:921-64 
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Aortic  Views 


Descending  aorta 
Left  thorax 
Hemiazygous  and 
Azygous  veins 
Intercostal  arteries 


Transducer  Angle: 

-0-10° 

Level:  Transgastric  to 
Mid-esophageal 
Maneuver  (from  prior 
image):  Neutral  flexion 


Descending  aorta 
Left  thorax 


Transducer  Angle: 

-90-  100° 

Level:  Transgastric  to 
Mid-esophageal 
Maneuver  (from  prior 
image):  Neutral  flexion 


Transducer  Angle: 

-0-10° 

Level:  Upper 
Esophageal 
Maneuver  (from  prior 
image):  Withdrawl 


Aortic  arch 
Innominate  vein 
Mediastinal  tissue 


Aortic  arch 
Innominate  vein 
Pulmonary  artery 
Pulmonary  valve 
Mediastinal  tissue 


Transducer  Angle: 

-  70  -  90° 

Level:  Transgastric  to 
Mid-esophageal 
Maneuver  (from  prior 
image):  NA 


AORTIC  VIEWS 


Hahn  eta I.JASE (2013)  26:921-64 


FOUR  CHAMBER  VIEW 
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AORIIC  VALVE 


FR  5DHZ 

tOeid 

m 

c  i: 
pop 

Gvi 


ns  ■ 

\ 


JPEO 


E6  bpm 


ME  SAX 


ME  LAX 
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AOKI1C  VALVE  CFD 


rn  !«Mi  imhi 

ituiv  «  +ii  ■ 
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MID  ESOPHAGEAL "4 CHAMBER"  VIEW  (0-  20°) 


o  22  iso 


16 


4/20/2018 


MID  ESOPHAG  EAL  "2  C  HAMBER"  VIEW  (90°) 


MID  ESOPHAGEAL'S- CHAMBER”  VIEW  (120-  135°) 


JPEC 


Vat  t-  37  oc  eo  bp  '  t  37  oc 

TEE  T:  39  2C  :  T:  39  3C 
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ME  LEFT  ATRIAL  APPENDAGE 


FR  50Hz  M4 

10cm 


PATTrTTOC  ^  52  bpm 

TEE  T:  38  6C 


ME  PULMONARY  VEINS 


T  37  OC 
■T:  39  2C 


ISmrii 

I  4.  I  J  I 


--fia 

B-Sipni 
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ME  BIC  AVAL  VIEW 


FR  50Hz 

9  Ocm 


0  111  IM 


M4 


4 


"Jb.6 


PAT  T:  37  K  J| 
TEE  T  39 4C 


62  bpm 


ME  BUBBLE  STUDY 


FR  54 Hz  «4 

11cm 


'PATT:37.0C  89bpm 

TEE  T:  3A.0C 
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1RANSGASIRIC  LV 


FR  UHz  m  n  FR  MH  I 

IDcm 
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DEEP  1RANSG  ASTRIC 


F R  50  Hz  hM 

12cm 


DEEP  1RANSG ASTRIC  CW 


FR  50Hz 

12cm 

ZQ 

83% 

C  50 
POff 
Gen 


CW 

85% 
2.5MHz 
WF  225Hz 


PATT:  37  0C 
TEET:  38  9C 


75mm/s 


54bpm 
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"SPEC  IAL  APPLICATIONS"  OF1EE 

•  YOU  SHOULD  HAVE  FAMILIARITY  WITH  THE  FOLLOWING! 

•  Multi-plane  Imaging 

•  3D  Imaging 

•  Interventional  Echocardiography 

•  You  WILL  NOT  BE  ASKED  ABOUT  WHETHER  THE  MITRAL 
CLIPPING  DEVICE  GRASP  IS  ACCEPTABLE. .  .ETC. . . 


MULTIPLANE  LAA 


rrv  uuiu. 

12cm 

$£* 

68% 

50dB 
POff 
Gen  i — 
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MULTIPLANE  SVC 


MULTIPLANE  TRANS  GASTRIC 


FR  29Hz  -  M4 
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IMAGING 


B551 


+4h 


1  cm 


HR  85 


Lots  more  3D  imaging  to  come  on  Monday 
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INTERVENTIONAL-  MITRAL  STENOSIS 


INTERVENTIONAL-  MV  VALVULOPLASTY 
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/  POST  VALVULOPLASTY 


+  VT  ] 

MaxPG 
Wth'.hi 
Mw*l  PCS 


HtJen 
Gn  60 
C  50 


1.7  MHz 
G-r*  56 

a. 5  in* 

A.ngk*  0n 
Htr  400BZ 
75  mm/ 4 


INTERVENTIONAL-  IRAN^SFPITV  PUNCTURE 
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INTERVENTIONAL-  MITRAC UP 


■  i,  5  U  MHz/5  i.MH: 
PS-  4 

b  i  cm 


Clip  Deployed  -  A2/P3  Prolapse 


27 


4/20/2018 


INTERVENTIONAL-  LA  APPENDAGE  EXCLUSION 


Figure  8.  3D  TEE  Imaging  Final  Result  in  LAA  Occlusion  Procedure 

(A)  The  LAA  orifice  before  and  (B)  after  the  procedure.  The  entire  LAA  orifice  is  covered  by  the  disk.  LUPV  =  left  upper  pulmonary  vein; 
other  abbreviations  as  in  Figures  1,  2,  and  5. 


Faletra,  etal.  JACC  Imaging  (2014)  7:292-308 
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SUMMARY  -  WHAT  DO  I  NEED  TO  KNOW? 

•  Indications  and  Contraindications 

•  Major  Appropriate  use  concepts  (forget  the  “U”-s) 

•  Patient  evaluation  and  Preparation 

•  Both  probe-related  and  sedation-related 

•  Complications  -  during  and  after 

•  Major  views  and  structures 

•  Memorization  +  Pattern  Recognition 

•  MV  SEGMENT  ID  ON  PRIMARY  2D  MAGE  PLANES 

•  Multiplane  images  -  mind  the  omni 

•  Adjunct  to  interventional  procedures 
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